Isolation and characterization of an ndvB locus from Rhizobium fredii.
A gene (ndvB) in Rhizobium meliloti that is essential for nodule development in Medicago sativa (alfalfa), specifies synthesis of a large membrane protein. This protein appears to be an intermediate in beta-1,2-glucan synthesis by the microsymbiont. Southern hybridization analysis showed strong homology between an ndvB (chvB) probe and genomic DNA of R. fredii but not from Bradyrhizobium japonicum. A cosmid clone containing the putative ndvB locus was isolated from a Rhizobium fredii gene library. The cosmid clone which complemented R. meliloti ndvB mutants for synthesis of beta-1,2-glucans and effective nodulation of alfalfa was mapped and subcloned. Fragment-specific Tn5 mutagenesis followed by homologous recombination into the R. fredii genome indicated that the region was essential for beta-1,2-glucan synthesis and for formation of an effective symbiosis with Glycine max (soybean).